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Location: On Cedar Falls Road, %.5 miles south of Interstate 90
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UTM: Section 11, Township 22N, Range 8E
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Quad: North Bend, 1:24000

Date of Construction: 1913.-.1914

Engineer: A. Dimock, City Engineer
Builder: Seattle Engineering Department
Original Use: Hydroelectric and water supply facility
. Present Use: Hydroelectric and water supply facility
Significance: The assemblage of industrial structures and architectural

features that comprise the Cedar Falls Hydroelectric Works
Historic¢ Diatrict occupies and important position in the
political and social evolution of the city of Seattle.

The facility was the first publicly-owned electrical
generating plant for the city, and ite initial

development at the turn of the century waa greatly
facilitated by the popular movements for political and
business reform and public accountability that swept
across the nation.
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The Beginning of Public Power in Seattle

The first electrical lighting in Seattle was provided in 1886 by a private
utility. 1he Seattle Electric light Company was the firet to organize and the
firet utility west of the Mississippi River to use Edison's three-wire direct
current aystem, Witbin 10 years, nearly 30 small "cottage industry™ lighting
plante bhad been established in the city. But with the perfection of alternating
current in the early 1890s, long-distance tranamission became poseible and the
way was opened for large central general plants that could serve wide areas.
This development at once made the electric industiry very capital-intensive, and

- large bolding companies soon entered the field and absorbed the small independent
producers. The Stone and Webster holding company of Boston begen a campaign to
acquire Seattle's generating facilities in 1899 and by 1900 held a virtuel
monopoly over electricity salea in the city. They consoclidated their holdings
into the Seattle Electric Company (parent company of Puget Sound Power and Light
Company), but maintained strict control from their Boston headquartera. In 1900,
their standard electric rate was .20 per kilowatt-bour.

The high rates and poor service provided by the company led to strong citizen
pressure to develop an alternative supplier of electricity. The situation
furthermore gave impetus to reformers who felt public ownership was the only way
to break the "corrupt ties" between city officiale and the private uwtilities
{(Soderberg, 1986). Tleading the fight for a municipal power system in Seattle was
R. H. Thomson, city engineer from 1892 to 1911 and the man responsible for
construction of the city water system and many other projects. In 1893, Thomson
firat called for the development of a public power system as the best way to
secure efficient and economical electrical power for Seattle (Ross 1912-13). He
was instrumental in obtaining the necessary State legislation and altering the
City Cbarter %o clear the way for a public power plant,

With the completion in 1901 of the city-owned water system utilizing the Cedar
River, seattle could at last enjoy abundant, pure water at bargain prices. This
. example further convinced the public of the potential benéefits of municipal
electrical supply. In 1902, the City Council responded to the public consensus by
submitting a $590,000 bond issue to finance the construction of a city-owned
power plant on the Cedar River to the votera. It was approved by & ten-to-one
margin, thus clearing the way for Seattle's first municipal electrical generating
plant,

Public Power and the Progreaaive Era

The public power movement in Seattle reflected a nationwide trend toward publie
ownerahip and accountability, business and political reform, and conservation of
natural resources. Known as the "Progressive Bra,” this period was characterized
by public movements to correct the abuses brought about or intensified by the
rapid industrialization of the nation., Private ownership was equated with
politieal corruption, lack of public accountability, and resocurce exploitation,
and the reformers saw public ownersbip as the best eclution to these problems.
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This period saw the rise of Northwest progressives to regional and national
prominence, Besides R. H. Thomson, cther Seattle notables included George
Cotterill, the city's reform mayor from 1912-1914 (Fitzsimons 1984), and J. D.
Ross, the electrical engineer who started his career at Cedar Falls in 1903.
Ross was appointed Seattle's Superintendent of Lighting in 1911 and became a
national spokesman for public power. He was chosen by Franklin Roosevelt to be
the first head of the Bonneville Power Administration in 1936.

Historical Technological Sigqizﬁcance

As one of the earliest "high head” power installations in Washingten, the Cedar
Falls facility played a significant role in hydroelectric power development in
the western United States (Dick 1975; Soderberg 1986)., The four generating units
(Units 1-4), installed at Cedar Falls between 1903 and 1909, were designed
specifically for the high-head/low-volume conditions of the American West and
featured the latest Lombard-type N governors and relief valves (Electrical World,
June 1, 1912), The installation of the two larger capacity reaction turbines
(Utnits 5 and 6) in 1921 and 1929 built on the success of the pioneering high-head
turbines (Soderberg 1986).

Both the original physical layout of the generating facilities and the manner in
which the complex was constructed reflect its municipal ownership and piecemeal
funding by public bond issues, Private funding would have allowed larger initial
capital outlays, thereby permitting the construction at the start of a single
large fireprocf structure to house both generators and transformers., Public
funding, however, was less certain and generally resulted in the selection of
least-cost alternatives., This led to construction at Cedar Falls of an
inexpensive but flammable timber powerhouse, a number of separate fireproof but
flammable timber powerhouses, and a number of separate fireproof switching and
traNsformer buildings. The fireproof concrete power plant was not completed
until 1927-28,

Construction ¢f the Cedar Falls Hydroelectric Pacility

After the Cedar Falls bond issue passed in 1902, construction began immediately
on a 30x30-foot wood frame power plant at Cedar Falls. A rock-filled timber crib
dam, 250 feet long, was emplaced one-half mile below the outlet of the natural
Cedar Lake, ralsing the lake level 13 feet. The new regervoir was later named
Chester Morse Lake, in honor of Chester Morse, long-time head of the Seattle
Water Department. A three and one-half mile, 49-inch diameter wood penstock was
"constructed to conduct water from the dam to the generating plant. For the last
1,000 feet, a riveted steel penstock conducted the water to the turbines,

Within the pewerhouse, the original twe 2,000-horsepower Pelton impulse wheels
furnished power to two 1,200-kw generators., The wheels were connected directly
to the generators, and a Lombard governor maintained each machine at 1,400 rpm
(Electric World and Engineer, 1904). Other buildings in the initial facility at
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Cedar Falls included a 12x70-foot concrete and stone transformer switch house, a
30x40~foot concrete and stone switch and lighting arrester house, an oil house
designed for gravity feed, a 20x20-foot timber framed workehop, and a 12x20-foot
switch room attached to the power plant (Electrical_Eprld and Engineer, 1904).

On January 1, 1905, the Cedar Falls plant assumed Seattle's streetlight load. In
September of that year, the City Council authorized general sale of the surplus
power at 8.5 cents/kilowatt-hour.

By undercutting Seattle Electric Company's rates, the public utility captured a
large market and the demand for Seattle’'s municipal electricity soon outstripped
supply. In 1908, an $800,000 bond issue was passed, authorizing the addition of
generating units % and 4: two 8,000-horsepower Francis reaction turbines driving
4,000-kvw Westinghouse generators (McWilliams 1955). The crest of the timber crid
dam was raised gix feet and new penstocks, a stone switch house, and an addition
to the powerhouse were conetructed.

Within twe years of these additions, the plant was overlcaded once again.

Because a larger water storage reservoir was needed in order to develop the full
power potential of the site, Seattle issued $1,400,000 in municipal revenue bonde
to fund construction of a 215-foot high, 961-foot-long cyclopean masonry gravity
dam one and one-half miles downstream from the crib dam (see Figures 1, 2, 5, 5,
7, and 8). Constructed in 1913-1914, the new masonry dam was intended to allow
the lake level to be raieed an additional 58 feet (to 1590-foot elevation),
enlarging its eurface area from 1,91 to 5.23 square miles. The dam was
originally designed to conserve the entire runoff of two consecutlive wet years
for power purposee (Electrical World, June 1, 1912).

Dam construction required 180,000 cubi¢ yards of cyclopean masonry, 15 percent of
which consisted of large boulders (Power-Factory Number, n.d.). Termed aggregate,
these bouldere were available from nearby gravel bede ard spillway excavations of
the spillway. A sguare-notched spillway was designed that measured 40 feet at the
base (see Figures 6 and 7). It was intended to discharge 10,000 cubic feet of
water per second, mainteining a maximum level 5 feet below the crest of the dam
during the heaviest flood periods (Power-~Factory-Number, n.d.). This service
spillway was never completed. Instead, a "temporary"_gpillway was left near the
center of the dam.

At the dam's south end, an ll-foot-diameter, concrete-lined underground power .
tunnel was constructed. The intake of water from the masonry pocl to this tunnel
is controlled by valves in the upper gatehouse (see Figuree 1, 2, 6, and 7). The
tunnel conducts water from the masonry pool, 1,500 feet downstream to the lower
gate valve house (see Figures 1, 3, 10-11), where it connects to three steel
penstocks. Hydraulically-operated gate valves control the flow from the tunnel
to the penstocks. As they emerge from the gatehouse, the penstocks cross the
Cedar River gorge on an open spandrel concrete arch bridge (see Figure 3) and
continued 7,500-feet downstream to the power plant (smee Figure 4).
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Sgon after construction of the masonry dam was commenced, however, extensive
seepage from the masonry pool was observed. The seepage cutflow was significant
and seriously impaired the value of the reservoir at high pool elevationa. There
were repeated attempts at sealing the north embankment of the masonry pool, but
success was limited. Seepage emerged north of Cedar falls, where the marshy
valley near Rattlesnake Prairie became a lake, inundating most of the town of
Moncton., Cedar Falls was plated as an ad jacent townsite to the east.

Despite attempts fto seal the masonry pool, the continuing seepage resulted in the
Boxley Creek Blowout of December 24, 1918 (Mackin 1941). As a result of thie
event and the uncorrected seepage, the reserveir was never filled to full pool
(1,590 feet); rather, it bas a maximum operating level more than 20 feet below
the design level,

In 1921, a new concrete frame powerhouse {=ee Figure 4) was constructed. In this
structure, a 15,000-kw Westinghouse generator (Unit 5), driven by a 20,000
horaepower Francis reaction turbine manufactured by Pelton, was installed. An
identical generator, TUnit 6, was installed in 1927-29.

By 1928, water used to operate all of the generating equipment originated at the
intake of the masonry dam. The crib dam was only used to regulate the water
level between the dams (masonry pocl) at the lske elevations below 1,546 feet,,
in order to minimize seepage loss. In 1932, the city dismantled the first four
generating units and subsequently demolished the timber frame power plant, the
0il house, the switch and arrester house, and the power plant worksbaop.
Generation Tnits 1 and 2 went to Ketchikan, Alaska, and Unitas 3 and 4 went to
South America. The wood stave penstocks were alse removed and replaced entirely
with riveted steel pipelines (Soderberg 1986).

Seattle City Light did not modify the power plant again until 1956, wbhen it was
decided to automate the plant. These improvements jincluded the construction of a
new 119,000-volt transmission line and were completed in 1961 (0.P.A. 1984).

The following ia a descriptive summary of the extant historic buildings and
structures in the Cedar Palls complex (see site plan, Figure 4).

Timber Crid Dam

The crib dam has undergone extensive modifications and detericration, and lacks
most of its original architectural and engineering integrity. It i=s not
considered eligible for listing in the National Register and is not included in
the historic district.

Masonry Dam

Conatructed in 1912-14, the 961-foot-long dam has retained much of its original
appearance., The cyclopean style of construction, consisting of masa concrete
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containing approximately 15 percent large boulders, was a standard design of that
pericd. The dam rises 160 feet above the riverbed and 215 feet above the deepest
part of the rock foundation. The concrete structure of the dam is 195 feet thick
at its base, tapering to 15 feet at the crest, which stands 1,600 feet above sea
level, The crest features concrete masonry walls and a concrete walkway,
together with the upper gete houae adjacent +to the spillway. The dam has been
modified by the installation of a pass-through pipe and valve which replaced an
originally installed but nonoperative pipe and valve., The dam was originally
designed to raise the lake level 58 feet above its maximum natural elevation
(1,590 and 1,532 feet, respectively) and to increase the lake's storage capacity
from 1,91 to 5.2 square miles. Because of seepage problems, the reservoir is
operated with a maximum elevation at least 20 feet below the design elevation.

Concrete Upper Gate House

Ad jacent to the masonry dam spillway, the concrete upper gate house has retained
much of its original appearance. Measuring 33 feet (front and rear) by 24 feet
(sides), this one-story, flat roof building has a lightly inscribed cornice,
metal~line reoof edge, and double-hung, multilight windows symmetrically placed.
The interior has three =2luice gate valve mechanisms and a valve mechanism for a
steel outlet pipe for excess water dispesal.

Concrete-Lined Power Tunnel

This underground tunnel was built between 1912 and 1914 to connect the masonry
dam reservoir (masonry pool) with the penstocks at the concrete lower gatchouse
(see below). The tunnel measures 1,500 feet in length and 11 feet in diameter.
It remains unaltered and is still ir use,

Concrete Lower (atehouse

Built in 1914 at the west end of the power tunnel, this one-story, concrete valve
gatehouse is similar %o the upper gatehouse in style and form. Measuring 30 feet
(front-rear) by 22 feet (sides), the building has a lightly inscribed cornice
below a slightly pitched metal gable roof, The windows are of fixed sash and
pivot type with multilights. Inside, there are three "Big Gate" valves where the
power tumnel attaches to the two steel penstocks that conduct water 7,500 feet
downstream to the generating plant.,

Open Spandrel Concrete Arch Bridge

Measuring 187 feet in length and 24 feet in width, the bridge was built in 1914
and was designed to carry three penstocks across Cedar River gorge from the lower
gate house. At present, it carries two 7B-inch diameter penstocks and one
12-inch diameter pipeline (added in 1969). Although unaltered, the bridge has
suffered some deterioration.
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Penatock Piers

In the floor of the Cedar River canyon are several concrete piers, built to
support the original penstock crossing the river canyon.

Pimber Powerbouse Foundations

Congtructed in 1904, these atone and concrete foundations adjacent to the City
Light Building are the only remains of the original timber power plant. The
brick arches mark the terminus of the original pensatocksa, where they connect with
turbine Units 1-4.

Pransformer Switch House

Built in 1980 witbh walls of stone and cement mortar, this flat roof, one-story
building measures 18 feet by 2 inches by 32 feet, 9 inches, witbh double-bung,
wood frame windows with wood 28ills and arched, radiating vousscirs over the
windows and doors. Currently used for storage, the building remaing largely
unaltered. Conduit boles for electrical leads still exist below the projecting
eaves.

Concrete Transformer Switeb House

Built in 1904, this cne-story building remains largely unaltered {(except for
interior modifications) and is presently used for atorage. Measuring 73 feet by
13 feet, 6 inches, the building has a steeply-pitched, metal gable roof {(the roof
was originally flat) and fixed-sash and pivot windows with multilights. The
holes below the extended eaves were for electrical conduits.

City Ligbht Building

Built in 1908, tbhis concrete, one-story indusirial building is attached to the
power plant machine shop/garage. DPresent used for storage and office space, the
building originally housed generating equipment (Bell 1986). Except for interior
modifications, the building bas retained ite original appearance. Measuring 54
feet, 9 inches by 18 feet, the structure has a steeply-pitched metal gable roof,
fixed-sasb, multilight windows, separated by concrete, and a stone and concrete
foundation.

Remains of Three Riveted Steel Penatocks

Built in 1908 and measuring 4 feet in diameter, these penstocks are now used for
fire water. They extend one-quarter mile upstream, where they connect to the
“current penstocks (Bell, 1986). 4All of the penstocks are located to the rear of
the power plant.
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Concrete Power Plant

This generating plalt was constructed in several stages. The original structure
was built in 1921 and 1928, and a machine shop/garage bdbuilding was added in the
19508, The main building measures 129 feet by 44 feet with a 50-foot ceiling.
Thia two-story, industrial-style bdbuilding bas fixed sash, maltilight arched
windows placed symmetrically to extend to the second story. Rows of small pivot
windows are situated below the cornice, and the flat roof is supported by riveted
steel trusses (0.P.A. 1984). The walls are constructed to poured concrete. The
building is largely unaltered, except for the addition of the aforementioned
one-story machine shop/garage. Measuring 44 feet by 48 feet, this shop replaced
the original west end addition to the power plant.

The interior has a 50-foot ceiling with a 40-ton electrical crane. The
generating equipment consists of Unite 5 and 6., Unit 5 waes added in 1919-21,
while Unit 6 was added in 1927-29. FEach unit consists of a PFrancis reaction
turbine of 20,000 borsepower, built by Pelton, connected to a 15,000-kilowatt
maximem capacity (at 450 rpm under a 600-foot bead) Westinghouse generator.
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Figure 2.
<1 Protograph Number Cedar Falls Masonry Dam.

%



WA=~ 1%

HALK NO.

LEeUdr rdils ONYyaroelecrric WOrKkKs

Page 13

T9SNOYIeY) JI9MOT S|jed 1epa)
"€ aunbi4

Baquny  Ydeabooud @l'

(NOHWIDOSSY HIIvm Tv1Tvs
IHL 0L g31vDIa30
ATTYNIDIHO Niviy 53 1vm
HILIWIO HONI 21
3ND SLHO4ENS 05v)
HOv3 SAHONE 8L
"HILIWVIO L334 009
‘HLONTT IIvWIXOHddY -
ANYId H3MOd OL
SADQLSNIA WNa

Si-¥M ON YIvH
10pA DUIDAIBOIPAH Sie4 sepan

WvQ
ABMOSYW

Nm——

-z

o J00IHE 3138INCD
FT1IHOANVYIS NIJO

WYQ/ASNOHALYD

HIddNWoHd - Ny Y
MTINNOLYILINVIG . - 0 N
1004 11 e .//.//




WA-1Y

HAELK NO.
Page 14

Cedar Falls Hydroelectric Works

‘Mm3IA ueld uollelS 1amod s||B4 1Bpa)
b aunbi4

1DQWNN yde o @ -

Si-¥M ON HIVH

SHIOM DH103|20IPAK SHE S 1EPan)

HIAIH HV33ID

o>

dOHS

el

..
[
1v061) INVId Y3IMOd |
INVvHI OOOM HOd |
NOUYAGNNOH ONY “
L3OvHTVL. Q10 |
[N

ONIQTING
LHOM ALD

|||||||| 11

i il el Tt dpteltishptol
0261 Y2 MD0ISNId G0 mm.wﬁ..wl-! CooIIIITIoe

T ,KH.. @)
i S I

ISNOH HILIMS

HOOLSN3d

1N3534d

{31t8) 3SNOK HILS3HYY
NOILLVLS ONIHDLIMS

@D

NOLLYLS

(3LIs)
FSNOH IO

3ISNCH
HIWHOISNYHL

&

®




-weq Aiuosepy 1e Aydesbodoj GHYAR ORI
) A LR PR RN P LI EHT AN R L TR Y
G a1nbi4 : . -

#/:25. 16282-q

Voo OE =y rormdry | ____

: FNwT? Yoz
OESY #7 PovoCOLs 7
WES AT S AT

-~

u
Vu....... un
1
b
=
. C1YIMC 4027 13D
o o wy S4EW IO I DI ..r--m.!alu FLL] -

& e WEYMIINLLVIC HIOHIT MV ] ; : - | oo Al wruy
ﬂ o @ 000 x 1-31VDE . : . - AL AT
oul © WYQ AMNOSYW
b O-

1Y AHJAVYHO040L
ANV Id ¥IMO s=r JHOIT
AYIAIDINAR I1LLY IS

1, i
. Y
Jvrs s ALY?

. FNIVYON
O
SN /

NN S
DN .

™~
- \
kh‘.ﬂﬂ.\‘*v\h‘n.ﬂ\ﬁgm‘oﬂ\\.(n.\.\\ﬁe

b —

AEVI @ FONVY -NINONEE JINSHMOL

AIVLNION
TNENC 2L IVY




Cedar Falls Hydroelectric Works
HAER No. WA-15

Page 16

- “$)Jom pue weq Aluosepy JO uoIje20} |RIaUIK) .  Gum onu3y
‘g w.:am_u_ . . SUIOA, DHIDDPOIPAH SHEY »m_n“

UMOYS S8
PAINASU0D Jou Aemdg ek

dgg e T
i+ S L

£16] Yy
MALL 3G iy

BOOGT N -:....‘ﬂuo
SHIOM PUE WIRQ 0 U0NI0] (RdUaY Fuimor

AHNOSYW HIAIY HYO
1aMOd pue ju3i




Cedar Fai s Hdre'iectmc ers

HAER No. WA-15

‘weq Auosep

ybnoutyy uonoas jruipniibuo
'/ 2unbiy

G pA-ZOL
= .
Tebe-d RIS P 1 oy
™ _Nn. E=Ty P ]
“ ) e .
L "~
P et i P

R
- e
1=y
a6 RIS
Swecw Hig I g s o et aldy
-
=

Page 17

WVG AYNOSYIW Y3AIY YYd3ad
Jue| 3 samod pue Y3

jediouny a|Neag

whiae

r

T

R b -~ :
s .F . i ,

. . . N

[
r
s
<
’
™
v
0T
)
'
e
ROV PRGN
3
-
o
¥
e —

o |

SAarAN

# e
w .

GLwAY TH Y YYD

e gy LA S

UMOYs se
P3I2NNSUDD 10U Aempyids (210N




alls Hydroelectric Works

eqar
HAER No. WA-15

SLYM ON Y3vH
S4I0M DUID21201DAY SR 1BPED)

‘weg Aluosepy
ybnosy) uooas ssoi)
‘g 2unbiy

——— S EET TR

1

Iu'l.. . rp s
~—HOLL 336 - 1IVIdAL— g it )]
dae s f amy
W - WERT O oy WEEE OG04 ] sy
- s A LOUIOIHRT [ LOGORG OO T

vode _ S « s
. P E i
o i B
- 1
A R
wee N s
. - 2 R g s
0 7 ¥ T g Vol G
o g 7S 3
) ﬁln mv.hv NWV.A.IV Ao\ 8yy am 2 T0s 1Ay R
5 AT &
&z N e
AN .
~ -
AN -
. ’ P ;
N - i
e A o ma s I - e
PR A T ;v R A ,
. N

3
Kn ey » m
2 p— e
. e
8 . f P
Xy
N - e
el 0N FRAYS P o fRang
FRGd AL L0 H (T T R - o A W d W e p ek et e Amsreida
RS PRI P P V) e Y il
et - - N \\\J\ Rk
- - . LR .- —
BN PR ) N o IR ]

¢

R Y PN

Y

by o0 g e
L e

€lsl

IO M, NG O PIFOR By} A} PR-naddy

YSEM leag

S oy sB S

B e

LI
' Jroes
wouwng v ey
< ek BN D st LB P ot TRAE e gt TR B rlieir N N £ S0 AR A ppe e
- P T Lt I B e
A B o H o fTE s 0 e b ST T W S e Bl el MBI Dy SRt )
- . o Al IR TN T e weq yFum} vondog ssox)

. WVQ AYNOSYW HIAIY BYQ3D

Ty
4 T 1uelg 1amod pue 1yd
| T- '
ol i fediaunyy ajjeag
| m TSI |
. iR bty



‘asnoy aajea buijjonuo)
‘6 aInbi4

gz Z-

—— s
AN H Y
161y i
L w P TR T vy
BOOGE VN« rulpaQy

asnoy aapRp Funonuey

———

JuBld 13MO0g pue Y3
jediounpy aeag

Ledar Falis HyaroeleCltriC Wores

HAER No. WA-15

g
i

vy = e ey

1A
iy ARt

ot B

WYQ ASNOSYW H3IAIY Hvg3D

e W o, e

Ll

C.—l. T | -
- I me.\hh o

=g rrimg

Arwcey
vhugeny e oYy . .
Eiey ‘@ Ysep Ip1eag

VPOM NRRY [0 PIrOg ) A0 pascuddy

sy Sy

b OO

N o

F W Pug 11D L@ S

000000

GEYAm ON HVH
SHIOAA DINFAOIAH HIE DA

.

o b *
i

O I I I T R

. R PO L T Ry
P LB O BRI ot e
L Y AR A N S
PR

A L e e L

T
Y
.
a




ydroelectric Works

. WA-T15

Ledar rails H
HAER No

‘ISNOY IA{eA YIOISUIg . . SLYM ON HF7H
.C# @.—:m_n_ . ’ SHIOM JURAIOIPALL S|(E § 12D

£RTL52-Q

B Y o 4

Page 20

[edirunyy ajleag

o e RIS QBB
| o==" - L - RN . L i SN
. Sy . lTTE
“ - Fhwe ¢ e, g e ..l._“ s b T
- b, g b ey Yoy - [
e . fan P H- -
. ey A St P gy |
—r i
61 T areg o . s . S
PR MU (O (kY ) 49 Parcingy S P v PR i !
\ AT v, . EI ey .
— - M HY _ . S By oy, !
Nung Wy R N — | -l S C AN N
LU . LAY MUAALES _q . Ao o N
“ v o g b wf - i - . - 3. 1.4 I.ﬂﬂ,.m.fh.-.\ e 7. A
e SO0GE h A M ] aow |2 ¥ 1] s— v
@SNOH 2aImp YOO SHay . i
. . 1 T
WYa AYNOSYW H3IAIY HvaaD & e
ey yamod pue 1ydi S ’
e

IR __

L #

prrabinl Y ]
? - . -
L. .\ : o
. .
; . LRI
- : LT T T e . .__ ]
o TS RSN ! -
e i Pk, ey i o ._. L .. :

Folopon v paimim st o ot .
\aaﬁA&Lb SN WL WA - N i : sridE
RO e PO A0 VATA T en e A s qnr = o APt e W IAIAD i1 [

rar N o L sttt 1 7 gy e s

b e A e
sy, ndlir wdoy - (2 S TV PR a
wbogy izt g peren - } —ce . S . ."

o ! Co T — QIIMP - Fe- P P ”...
S S B P \ Yl ey £
R . .o P RER: - : o foop g A o 3
Pttt aT Midhats it 2 wogy e F o
' - ! L8 -_‘y Wtqmm.llﬁ.’ : M...S.q!n.s Smarp rnea -~ fFr - 3
i wp oot v bl 37t T _ : g §
s . w2 gy g X i F . 8
b “ [ & Y | X % $ 2
. i - b A S g i : i
r ey /i -
“ ; m I H ' [ * ‘ i 3 s C
: : ! 1 ] )
EH I F ' ¢
1 1 1] - N .
' I v La o g s h . R4 i
R - - . i B TPUE, M -
3 “ 3 ) Vo i LY
o ° e O U ) g
A 0ons apmpagy bk b f Mt m ’ i
P . A A T VAT ey . ;
LA P : L o S
" A e Krwevs pron s o~ %
L i -
v K B . 8 9
/ T




Fdlls nydroelec tiic works

HAER HNo. WA-15

Letar
Page 21

_.wm:oc aA[eA ¥D0)sUdd
"tL anbiy

g1 g

i

PR
-
by

- o

16 B -
AR e e . 1oy
.'1,......).' T T
W g v - g
Rib W
it

ROQGT 'K A gy
‘ASNOM DA|RA YI0)SUIY
‘WYQd AHNOSYIN H3A14 Yvd3d
taeld samod pue jydn
leddunpy ajeag

ST e AT anan

suon by Eore g

. . PR
O S T R o S
LIV <1
. .t o B sl

e e,

..“||

I
o

.

Fary

LOLORRL T SR

s

( :. IR

SOOI 00

VSO 7 BT

117
—_—
N

SO, IO

B VATOLY L7 CArAOLn 1AL
LOLLARD! T Do W IAS

1T

SUYM ON gaVH
GIPAR slied Jepa)



